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2 Supplementary materials and methods 22
SM1: Soil characteristics 23
Topsoil was collected from the Ah horizon (0-10 cm depth) and placed in gas-24 permeable plastic bags and transferred to the laboratory. Further details of the site, soil 25 and management regime can be found in Glanville et al. (2016) . The field-moist soil 26 was then sieved to pass 2 mm to remove stones, plant roots and earthworms prior to 27 analysis. Soil moisture content was measured by oven drying soil (10 g, 105°C, 16 h). 28
Soil pH and electrical conductivity (EC) were determined in a 1:2 (w/v) soil:distilled 29 water extracts (1 h, 250 rev min -1 ). Water soluble N was determined by shaking field-30 moist soil (5 g) with 25 ml of distilled water (1 h, 250 rev min -1 , 20°C), centrifuging 31 the extracts (16,000 g, 5 min) and recovery of the supernatant. Nitrate in the extract was 32 determined using the vanadate method of Miranda et al. (2001) while ammonium was 33 determined using the salicylate-nitroprusside and hypochlorite procedure of Mulvaney 34 (1996) . Free amino acids were determined by the fluorometric OPAME procedure 35 (Jones et al., 2002) , and dissolved organic C (DOC) and total dissolved N (TDN) were 36 determined with a Multi N/C 2100S analyser (Analytik Jena, Jena, Germany). Total C 37 and N were determined with a TruSpec ® analyser (Leco Corp., St Joseph, MI, USA). 38
Soil general properties are presented in Table S1 . for 15 min (250 rev min -1 ) and 1.5 ml supernatant transferred into a microcentrifuge 130 tube and centrifuged for 10 min (15,000 g). 1 ml of the supernatant was removed and 131 its 14 C content determined as described above. where Y represents the amount of 14 C remaining in the soil, a1 describes the first rapid 142 mineralisation pool, k1 is the exponential decay coefficient for a1, while a2 describes 143 the second slower mineralisation pool and k2 is the exponential decay coefficient for a2 144 and t is time after 14 C-substrate addition to soil. 145
The soluble 14 C-labelled plant fractions are likely to be primarily composed of 146 low molecular weight solutes such as sugars, organic acids, amino acids and peptides 147 with some higher molecular weight proteins also present. In the case of the soluble 14 C-148 labelled plant fractions, pool a1 was attributed to the rapid use of 14 C-substrate in 149 catabolic processes leading to the loss of 14 CO2 in respiration while pool a2 was 150 attributed to the slower turnover of 14 C, assumed to be initially immobilised in the 151 microbial biomass via anabolic processes (Simfukwe et al., 2011) . The assumptions 152 and validation of this modelling approach is provided in Glanville et al. (2016) . 153
In the case of the insoluble 14 C-labelled plant material, pool a1 was attributed to 154 the rapid use of labile, non-water soluble C compounds (e.g. proteins, lipids) while a2 155 was largely attributable to the slower turnover of the 14 C of more recalcitrant high 156 molecular weight insoluble polymers (e.g. cellulose, hemicellulose, lignin; Simfukwe 157 et al., 2011). 158
The half-life period for the first mineralisation pool a1 can be calculated by using 159 the following equation: 160 t1/2 = ln(2)/k1 (equation 2) 161
However, the added C substrate to soil may be transformed by several microbial 162 processes, and calculating the half-life period for the second phase (k2) is subject to 163 uncertainty due to the complexity over the connectivity between pool a1 and a2 (Boddy 164 et al., 2008; Glanville et al., 2016) . Therefore the combined half-life period for both 165 pools (a1 + a2) together for each C substrate was calculated numerically as presented in with PostHoc least significant difference test using SPSSv20.0 (SPSS Inc., Chicago, 182 IL) was used to compare the size of the mineralisation pools a1 and a2, their 183 corresponding decay rate constants k1 and k2 and half-life period values of pool a1 for 184 the different substrates. We accepted P < 0.05 as an indication of statistical significance. 185 
